their sleep in the manner described above, even though, on physiological grounds, the normal relation between slow-wave sleep and rapid-eyemovement sleep is disturbed by the reduction in the duration of their sleep periods. It is of interest that if the total of hours of sleep over the three days preceding each duty period is greater than the minimum obtained over any three-day period during a non-flying month, the subjective well being of aircrew is maintained. This would suggest that in the operational context total sleep over several days may be of greater significance than electroencephalographic correlates. The number ofhours or days required to complete an operation involving a given number ofduty hours can be derivedfrom this graph for single and double crew operations. The timefor a VCJO aircraft to reach the Far East or North Australia is indicated by the routes across Europe and across North America A consideration of the Royal Air Force Air Support Command routes shows that some of their normal schedules approach the zone in which one may expect sleep difficulties (Fig 2) . It must be made clear, however, that longer duty periods, necessitated by unforeseen changes in the schedule, appear to be compatible with safe transport operations; and the value of the information presented in this paper is to indicate a workload, suitable for an operation, which will maintain aircrew in an acceptable sleep pattern and preserve their ability to meet extra demands.
Operations can be hastened by the use of pre-positioned crews but the problems of placing crews are considerable and it is unlikely to be feasible in the event of a military airlift. The problem can be solved by double crews, with alternating duty periods of about ten hours, and supporting a continuous flying operation from base. In the case of an airlift to the Far East using a Belfast aircraft (cruising at 280 miles (450 km) per hour) a single crew may be expected to take about seventy-two hours. In recent exercises using two crews the operation was reduced to about thirty-six hours. In a similar manner it is possible that an airlift to North Australia across Europe or across North America could be reduced from five days and not less than twelve days to about forty-eight hours and eighty hours respectively. This type of operation has a workload far in excess of that experienced by transport aircrew generally and leads to profound sleep loss unless the operation is of limited duration. The potential of a double crew operation using a VClO aircraft which cruises at 530 miles (850 km) per hour is illustrated in Fig 3. An important question is the maximum period of operation compatible with an acceptible sleep pattern. Studies are being carried out within the Royal Air Force Air Support Command with double crews operating for periods approaching fifty hours in the hope of solving this problem.
The operational significance of these studies is that it may be possible to anticipate when aircrew, operating either as a single or double crew, are likely to move into a workload which may lead to sleep deficit. Although it is not possible, at present, to indicate the significance (if any) of limited sleep deficit, it must be borne in mind that the final task of transport aircrew is the high workload of the let-down, approach and landing.
Colonel H Pozner (Cambridge Military Hospital, Aldershot, Hampshire)
Psychological Factors in the Air Transportation of Troops
The acceptance of air transportation of troops as the basis of strategic mobility over long distances has given rise to various problems regarding rapid psychological adjustment to a changing environment in relation to morale and combat effectiveness. Though troopships had some obvious disadvantages, they gave the impression of being more solid, spacious and reliable, were less wearing on the imagination, and gave people time to adjust their minds and bodies to future possibilities however unpleasant these might have been. Men felt that in an emergency at sea they still had some control over their destinies, whereas in an aircraft they are very conscious of the fact that they are powerless to be anything but submissive in the face of danger. Soldiers may go overseas by air as individual replacements, in mixed drafts, with or without their families, or in organized unit groups, on training exercises or on genuine strategic operational moves. The factors which affect them are operative in varying degrees during the pre-, trans-, and post-flight phases.
Though not strictly relevant to the purely strategic situation the transportation problems of service families cannot be disregarded entirely, since the attitude of troops can be affected by the reactions of dependants who accompany them. Young children are likely to be the most disturbed by air travel. On long journeys they become over-excited, fretful and restless, and crying babies and petulant, self-willed children constitute two of the major irritations of air trooping.
Young mothers trying to cope with more than one small child often appear to be harassed to the point of exhaustion, whereas their husbands not infrequently seem to have deliberately detached themselves from their paternal responsibilities. Service wives often display a form of one-upmanship in their modes of travel. When sea trooping was general, certain wives wished to go by air, but now that air travel is the accepted form of transit, a sea voyage has prestige value apart from the incidental comfort and the privilege of being accompanied by all of one's baggage. To this end some wives will suddenly complain of previously unrevealed fears of flying, and one conjectures that their particular disorder may be one of social status since in one series of such cases officers' wives outnumbered other ranks' wives in the ratio of thirty to one.
Pre-flight Factors
Any staging area for troops about to be deployed strategically is an area of psychological stress. An impending indefinite separation from loved ones, unresolved family or compassionate problems, and defective motivation can bring about an emotional crisis in vulnerable personalities, with the emergence of some neurotic disability or avoiding reaction. More soldiers than it is realized have definite but well-controlled fears of flying, which they may describe as a panicky feel-ing of helplessness, fears of heights, acute apprehension at taking off and landing, and distressing claustrophobic sensations in the aircraft. In certain potentially hazardous situations there is a marked increase in religious and superstitious attitudes. Although soldiers are generally stoically resigned to long periods of waiting in transit, the disclosure that delay is due to some mechanical fault in the aircraft usually produces some vociferous grumbling and criticism of inter-service organization. They become bored, smoke and drink too much, and tend to show an unusual interest in the catering arrangements. A few men become affected by the sedatives or anti-airsickness preparations they have taken prematurely in anticipation of the flight.
The management of men in this phase is a matter of skilled and tolerant handling. Organized well-disciplined groups from the same unit usually exhibit much better morale and behaviour than a temporary composite group of individual reinforcements. Previous training in flying under simulated or real operational conditions gives men more experience of stowing themselves and their equipment away in the most comfortable manner, learning the arts of self-sufficiency and the value of self-discipline. They appreciate careful and clear briefings on the military tasks lying ahead, and whatever these may be it is satisfying to the married soldier leaving his family behind to know that as far as is practicable their welfare will be supervised sympathetically by the military authorities.
Transit Factors
On emplaning, the soldier becomes unavoidably subjected to specific physical stresses, particularly if burdened with weapons and equipment. He is restricted in freedom of movement, obliged totolerate the close proximity of his comrades, possibly fatigued by exertion and emotional upheavals, unable to relax comfortably, and assailed by a variety of noises. He is fed with an assortment of pre-packed meals, and all his usual routines are dislocated. Air turbulence, necessitating flying at a greater height than usual, can induce nausea and faintness due to slight anoxemia, which will exacerbate an existing apprehension. On a less eventful flight boredom and insomnia can give rise to gloomy introspection and apathy. Soldiers in this confined atmosphere, and faced with the possible prospect of going into action on reaching their destination, will either suppress or express their feelings in various ways appropriate to their personalities. The nervous or euphoric chatterer, the irrepressible attention-seeking wit, and the pessimistic grumbler are characteristic passengers in any plane-load of soldiers. Those men who do not release their tension in verbalizing may exhibit an unusual irritability or tend to withdraw within themselves away from the group. In general under these conditions the powers of deep concentration and intellectual application are impaired for anything more than short-term tasks.
Sleep, when it is achieved, tends to be fitful and disturbed, and may be associated with dreamy or hypnagogic states. Disorientation in time and mild dissociative phenomena are not uncommon, and hallucinatory experiences of a psychotic nature have been recorded, particularly in predisposed persons. Somnambulism may occur on rare occasions. Mild psychosomatic disorders are not uncommon, and may be manifested by vomiting, tension headaches, pains in the neck, back, shoulders and limbs, dyspepsia, frequency of micturition and constipation. In a small number of cases, persisting symptoms provisionally diagnosed at a later date as typical of cervical spondylosis will be found to have had their origins in an arduous or unpleasantly eventful flight.
The prevention and management of these various minor disorders are governed by preflight indoctrination, individual man-management by group leaders, the issuing of information on various aspects of the flight course, and clear instruction in emergency procedures. Books, picture magazines, puzzles and games are of value in breaking the monotony, but it is questionable whether making alcoholic drinks available under any circumstances to troops in transit, as in charter flights, is desirable. Soldiers have to be made to realize that travelling long distances in these constricted conditions is a very useful exercise in mutual tolerance, in which individual reactions can be indicative of the response to any form of military pressure at a later date.
Post-flight Factors
From an operational standpoint the essential requirements in a soldier on touchdown are a rapid adjustment to the local situation and the maintenance of full combat readiness. The ability to make this satisfactory adaptation varies with age, status and special experience, although if actual fighting develops there appears to be little difference in the performance under fire between the veteran and the newly-blooded soldier. There seems to be a general impression that long journeys by air affect the fighting skills and technical competence of the average soldier adversely for a short period, and that it takes two to three days for him to regain his peak of combat effectiveness. In air lifts from temperate climate countries this slight deterioration in efficiency may be less noticeable in colder than in hotter areas of operation. Immediately on arrival at the destination, the natural tensions associated with the prospects of being thrown directly into a warlike action or wary confrontation with a hostile population are likely to overshadow the psychological sequelh of flight stress. Morale in these instances is almost always influenced by local factors. But when the flight is of a more routine nature, the usual feeling of relief is followed by a readiness to criticize the administration and to exaggerate the difficulties. It is during this period that a few men decide they will do everything they can to avoid travelling again by air in the future. Sleep disturbances tend to persist for a few days, and it is also during this time that some of the less mature soldiers seem to be particularly susceptible to various infections and gastrointestinal upsets. Obsessional personality types appear to have a disproportionate amount of difficulty in settling down quickly, particularly in tropical regions, and it is mainly from this group that patients come who later break down with depressive anxiety or psychosomatic illness. Management in this phase is largely concerned with the efficient organization of arrangements for reception and dispersal with adequate facilities for relaxation and attention to personal matters. Long purposeless periods of inactivity should be avoided, familiar routines should be quickly established, and opportunities for gaining the latest information on the military situation and knowledge of the local people, culture and language should be provided.
Much of what has been stated in this paper is of a general and superficial nature, known to many readers from personal observation and mostly taken for granted. Nevertheless, the increasing rate of air-trooping and the acceptance of air movement of spearhead troops as an integral part of military policy suggest that further research into the psychological effects of prolonged flights under a variety of conditions on combatant effectiveness would be medically and strategically desirable.
The following paper was also read: Troublesome Trencher Friends Surgeon Commander P J Preston
